Characterization of the effects of retinoic acid on vasoactive intestinal polypeptide gene expression in neuroblastoma cells.
The neuropeptide vasoactive intestinal polypeptide (VIP) has a broad range of functions, and its expression has been correlated with neuronal differentiation. Here we present data on the effects of retinoic acid (RA), a known modulator of neuronal differentiation, on VIP gene expression in the human neuroblastoma cell line NB-1. Morphological data, surprisingly, indicate that these cells are not differentiated concomitant with the increase in VIP gene expression. RA was found to exert a concentration-dependent induction of peptides derived from the VIP precursor molecule, prepro-VIP. The effect at both the messenger RNA (mRNA) level, evaluated by Northern blots, and the peptide level, measured by RIAs, was found to be slow and long lasting. No changes in the processing of prepro-VIP were observed using gel chromatography and RIAs specific for various prepro-VIP sequences. Also, the expression of mRNA for the prohormone-processing enzyme PC2, present in these cells, was not altered by RA. The lag period preceding the increase in VIP mRNA led to experiments with the translational inhibitor cycloheximide showing an indirect effect of RA on VIP mRNA expression. Northern blots revealed that at least three mRNAs encoding RA receptor were expressed and rapidly induced by RA in the cells, thus making them possible candidates for the intermediate protein(s) required from the induction of VIP gene expression.